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For ocean heat content and sea ice panels the solid line is where the coverage of data is good and higher in . When elements of a graphic show a large degree 215 of contrast in these properties, the contrasting visual information is automatically captured by 216 attention and appears to 'pop-out' from the display (Fig. 4b-4d) . 217
Another way to direct attention is through the use of arrows. Arrows are the symbolic visual 218 equivalent of pointing gestures, which have a widely accepted meaning of 'look here' and 219 are thought to direct attention automatically 27 . They can therefore be particularly efficient 220 visual cues to establish joint attention between the author and the viewer for specific 221 features in a graphic (Fig. 4e) . Of course arrows also have other uses -such as denoting 222 motion or temporal change -and one has to be careful not to use arrows to denote different 223 operations within the same graphic.guide attention. Particular visual properties (or combinations of these properties) to direct 226 attention may be more suited than others, depending on the context in which they are used. 227
Informed by human behaviour and neuroscience, computational models of 'bottom-up' visual 228 attention have been able to accurately predict which features of an image are most likely to 229 be attended to 28 . Such models provide immediate assessments of visually salient features of 230 a graphic, and might be useful to inform the design process 
Directing attention by informing expectation

242
The details that are looked at within a graphic can also be directed by expectations about the 243 task at hand. For example, patterns of eye gaze are different when viewers search a graphic 244 for a specific feature, compared to when they try to memorise the graphic as a whole 31 , or 245 when a map is studied to learn routes as opposed to the overall layout to which the data are organised to make relevant relationships in the data easier to identify 38 . 266
However, while these components might be informative for simple graphics, they may not be 267 easily applied across the diverse types of graphics used to communicate climate science, 268 and may not always be predictive of comprehension. For example, in some instances an 269 increasing number of data points might make patterns in the data more obvious. In accordance with norms of scientific reporting, captions provide contextual information and 340 are placed under graphics, while the relevance of the graphic and inferences that can be 341 drawn from it are placed in the body text, sometimes spatially distant from the graphic. 342
Separating text from graphics comes with a cognitive cost, known as the spatial contiguity 343 effect 59 . When there is distance between the spatial locations of the text and corresponding 344 graphic, attention must be split between the two. The viewer must visually search for the 345 corresponding elements (i.e. moving from text to graphic, or vice versa) and then integrate 346 both sources of information. Viewers may not exert effort to do this and instead may simply 347 treat text and graphics as independent units of information and read them independently of 348 one another 60 . However, when the distance between text and graphic is reduced, less 349 searching is required, and connections can be more easily made, resulting in improved 350 comprehension 61 . Tightly integrating text and graphic has been advocated as good design 351 practice to support comprehension, i.e. embedding text within a graphic (Fig. 4f) 
Tailoring graphics to different audiences 369
We have so far considered insights drawn from general principles of human cognition to help 370 inform improved visual communication of climate science data. However, it is important to 371 acknowledge that certain cognitive factors may differ between audience groups, and 372 between individuals within those groups. 373
Colour is one area where there is marked individual and cultural variation. People who 374 experience colour-blindness perceive colours differently from the general population and so 375 colour choices for scientific graphics should be carefully chosen to avoid perceptual 376 difficulties 66 . The native language one speaks can also influence colour perception -the 377 number of colour terms available in a language can influence colour discrimination 67 , which 378 might result in perceptual differences in the boundaries of colour-mapped data. Such
Here we summarise the psychological insights considered by this review and provide 441 associated guidelines that can help to improve accessibility of graphics of climate science 442 (Table 1) . 443 444 (Fig. 1a) identified by IPCC authors (personal communication) as potentially 451 challenging for comprehension. We first identified aspects that might hinder comprehension, 452 especially when interpreted by non-experts (Fig. 1b) . Drawing on the guidelines we then 453 created a cognitively inspired version of the graphic, with the aim of making the data more 454 widely accessible while retaining scientific integrity ( NOTE: Vector graphic of above figure will be sent via email to the Nature Editorial Office, due to difficulties encountered using the online submission system.
